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NATIONAY, ADVISORY COMMITITEE FOR AERONAUTICS

MEMORANDUM REPORT

i -.for S N e el
Hateriel Division, Army Alr Corps
LIFT AND DRAG CHARACTERISTICS OF A LOW-DRAG AIRFOIL WITH
SLOTT iD FLAP SUBMITTED BY GURTISS-WRIGHT CORPORATION
By I. H. Abbott

INTRODUCTION

A 2li-inch chord wooden model equipped with a slotted
flap and submitted by Curtiss~Wrlght Corporation was tested -
in the Langley two~dimensional tunnel by request of the
Mateﬁiel Division, U. S. Army Alr Corpa. The model
represented a wing sectlion of the P-60A alrplane and was of,
or approximately of, the NACA 66,2-118 asection. The model
was equipped with a 0.25c slotted flap with the 1lip on the.
upper airfoll surface at approxlmately 90 percont of the
alrfoil chord. Thls flap deflected in such a manner as to
keep ths slot closed untll a deflectlon of over 15 degrees

was obtained. The maximum flap deflection was nominally

30 degrees wlth an actual limlt of 52.5 degrees set by the
model construction. The model was equlpped with pressure
dlstribution orifices.,

The tests reported hereln were llmited to measurements
of 11ft and dreg at varlous flap deflectlons because these

measurements could be obtalned qﬁickly as compared wlth
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pressure dlstribution measurements., Most of the data were
obtained at a Reynoldé number of about'6,000,000; Drag
coefflclents were obtained by the wake-~survey method.

L1ft coelffliclents were obtalned by means of an integrating
1ift manometer whlch Integrated the 11ft reactlon on the

floor and ceilinz of the wind-tunnel test section.?

RESULTS AND DISCUSSION
I1ft characteristlcs obtalned at flap deflections of
0, 5, 10, 15, 20, and 30 degrees are shovm lIn figure 1 for
& Reynolds mumker of about 6,000,000. A few points ob=-

tained near maximunm 1ift aré included for a flap deflection

At the time this report was originally publlshed,
some of the corrections required for reducing the test data
to free-air conditlons hacd not been determined. The values
of section 1lift coofficient e¢; given in figures 1 and 2

should accordinzly Le corrected by the osquation

= 0.995¢q + I
cz‘(c:r.)rJ:'ectod) ¥95¢3 *

where the values of K are obtelned from the followinz table

Flap deflection
(deg)
0 0,001
5 . 006
10 .01%
15 . 017
20 . 022
320 .051
3245 » 052
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of 32,5 degrees. A maximm 1lift coefficlent of 1.51 was
obtained with the -flap retracted, and of 2.58 with the flap

_def;ectedlao degrees. Increasing the flap deflectlon to
32,5 degrees Increased the maximum 11ft coefficient to 2.67.
. : d .

Tests at other values of the Reynolds number showed
pracéicaily no veriation of the maximum 1ift coefficient
with Reynolds number between 3.0 and 7.5 million for a flap
deflectlion of 50 degrees. |

Drag coefficients are plotted in figure 2 agalnst 1ift
coefficlent over the low-drag ranges for the various flap
deflections. The data show that thls flap 1s useful in
extending the low-drag range to hlgher 1lift coefficlents.
All drag data presented for flap deflections of 5 and 10
degrees, and the lowest drag curve presented for a flap
deflection of 15 degrees were obtained without any modil-
fication of the gap which appeared in the lower surface as
the flap was deflected. At a flap deflection of 15 degrees,
this gap Increased 1n slze to such an extent as to permit
errors to appear 1ln drag measurements mede by the weke=-
survey method because of possible spenwise flow of lcw-energy
alr within the gap. Dams were accordingly lnserted 1n-the
gap on each side of the survey statlion to prevent such span=
wilise flow, and check polnts werse obtalned at the high-lift
end of the low-drag range. The drags thus obtalned were
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soriewhat ﬁigher-thﬁh fhose originally obtained, The gap
was then comﬁletely filled and faired over. The drag in
this conditlon was sémewhat higher iban that obtained in
'éifhef of the other condltions. It is bellieved that the:
highest drags should be taken &s the conservatlve ones
for.fhls flep deflection. Daems were placed in the slots
to prevéﬁt spnﬁmiae flows for 8ll higher flap deflections,
Lanzley Memoriel Aeronautical Labaratory,

dational Advisory Commlittee lfor Aeronautlcs,
Len~ley Feld, Virginia, December 2, 1941.
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